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To all whom it may concern: .

Be it known that I, ALLEN OLIVER, of
Forest Hill, in the county of Placer and State
of California, have invented an Improved
Quartz-Mill; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings.

The object of my invention is to provide a
machine for crusbing quartz and other hard

" substances by means of rolling weights.

These rolling weights I apply and operate
s0 as to avoid the objections to the Chili mill
or whirl system, in which connection the roll-
ing - weight prineiple has heretofore been
usually attempted. These attempts, however,
have so far failed to produce a crushing-mill
that will operate successfully and economical-
ly, principally because of the mechanical diffi-
culties enconntered in handling the immensely
heavy wheels required to do the work.

-In my machine I operate therolling weights
by a direct or reciprocating motion, so that I
obtain the benefit of direct action and reaction
in the working effects of the weights upon the
ore in the battery, and am also able to oper-
ate the weights by a direet or rectilinear mo-
tion, all as hereinafter more fully described.

In constructing my crushing-mill- I first
build a strong bed or frame-work of timber,
upon which I construet the batteries A A.
These batteries I place at a short distance
apart and parallel with each other, and each
one will consist of a long box, as represented.
The lower part of the sides and ends of the
batteries will be constructed of screens b b, in
the usual way, through which the crushed
and pulverized ore or pulp will pass after it
has been properly reduced in the batteries.
C C are my rolling weights or crushers, each
of which may be a wheel of the required size
and weight, or, preferably, a segment or semi-
wheel, as represented. Bach wheel or seg-
ment is made of the proper width to fit in one
of the batteries, so that its rim or circular face
will rest upon the bottom of the battery. The
circular face of each wheel I provide with
suitable shoes, and the bottom of the batteries
I provide with suitable dies, so that they can

be removed and uew ones replaced as' they
wear out.

These provisions, however, will suggest
themselves to the practieal mill-man, as they
are familiar devices in the construction and
operation of all crushing - mills. The chief
novelty in my improved quartz crusher, how-
ever, consists in imparting to these wheels or
circular faced weights a rocking or reciproca-
tory rolling-motion inside of the batteries, so
as to obtain the advantage, first, of operating
them by a direct application of power; second-
ly, of increased speed; and, thirdly, of sub-
Jeeting the ore to the action and reaction of
the weights, by which I secure greater crush-
ing capacity.

The weights C C I connect together by a
shaft, D, which passes across above the bat-
teries, and connects the central point of the
weights about which the curved crushing faces
or rims are described. This shaft is perma-
nently secared to the weights, so that they all
move together. The ends of the shaft project
beyond the batteries on each side, and a
toothed segment or-wheel, B, is secured to each
extremity. The rims of these segments de-
scribe the same curve or are as the faces of
the crushing-rockers, and the teeth on their
rims engage with a horizontal rack, F, which
is constructed below them, as represented.
An arm, G, extends upward from the middle
of the shaft D, between the two batteries, and
a pitman, H, connects the extremity of this
arm with a erank, I, of the driving-shaft J, so
that the rotation of the driving-shaft imparts
a rocking motion to the shaft D, crushing
weights C O, and toothed segments I,

The toothed segments, by their engagement
with theracks ¥, prevent the crushing-weights
from shifting their position bodily, but allows
them to accomplish a reciprocating semi-ro-
tary motion inside of the batteries. This is
necessary, as the centers of the crushing-
weights, and, consequently, the shaft D, are
continually changing their position, and some
device is required to hold the weights to their
proper position inside of the batteries. The
pitman H is attached to the arm G of the shaft
D by a ball-and-socket or other equivalent
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oint, K, so that in ease one of the weights
should pass over an inequality, the machine
will not be eramped, but the flexibility of the
joint will permit the weights to rise and fall,
as necessity requires.

The battery will usually be constructed
high enough, as represented at M, to permit
of an ore-feeder being placed over it, so as to
feed the ore into the top of the battery or box,
and allow it to fall upon the upper straight
side of the crushing-rollers; and to accomplish
the feeding properly, I construct the upper or
straight side of the weights with a central
ridge and sloping sides, so that the ore will
be equally divided and fed upon each side.
A scoop or-raised flange, O, is constructed
around the end and part of the sides of the
ridged upper surface of the weights, so that
the ore will be dropped at the center as the
weights move back, and not be fed over the
end of the top. I thus provide for automa-
tically feeding the ore to the stamps in a prac-
tical manner. ) )

. To render the batteries air-tight, I arrange
a slide, p, in both sides of each battery through
which the shaft D passes, and this slide moves
between the double walls of the battery, and
serves to close the space which the shaft D re-
quires to travel in, This slide moves with
the shaft, and the joint between it and the
sides is packed, so as to prevent the escape
of dust or sand, while its lower edge moves in
a trough of water to render the lower joint
tight. '

The box or battery M can be raised or low-
ered by means of serew-rods ¢ ¢, and the
racks F are also arranged to be adjusted in
height by screw-rods 7, so that as the faces of
the crushing weights or rockers wear away,
they can be lowered so as to preserve a uni-
formn contact with the dies.

This machine can be used for crushing
either by wet or dry process. When the
“wet proecess is used, I employ a water-pipe, S,
“whieh surrounds each battery, and is provided
. with a number of tubes leading through the
sides and ends of the battery, and each tube
is regulated by a cock. (Not shown.) The
pipe S leads from some reservoir or source of
supply, by which a hydraulic pressure is ob-

tained, so that when the cocks are opened a
number of small streams of water will be dis-
charged under the pressure into the battery,
$0 as to agitate the pulp while the crushing
action-is going on. When I crush by the dry
process, I will use currents of air similarly
distributed for the same purpose. '
I thus provide a ¢rushing-mill in which the
ore is subjected to the pulverizing action of
rolling weights, and at the same time the ma-
chinery is capable of yielding to the necessary
unsteadiness and inequalities of action re-

_quired in a machine for ¢rushing hard sub-
_stances.

The weights act and react upon the
ore, thus accomplishing better results than

.where the crushing action isonly given in one

direction. The streams of water or air loosen
up the pulp and agitate it so as to present
every particle to the action ot the crushers,
and also assist in discharging the pulp. The
rolling action of the crushers also assists in
forcing the pulp against the screens, so that
I provide ample means for discharging the
pulp as fast as it is reduced fine enough to
pass through the screens. Dams can be built
around the screens outside of the batteries,
and grooves or channels # will lead the pulp
into the vessels or receptacles intended for
containing. it.

Having thus deseribed my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. A crushing-mill consisting of a series of
curved-faced crushers located .in a series of -

‘parallel batteries, and upon a shaft provided

at each end with segmental pinions, said
crushers having a reciprocating motion im-
parted by pitmen H and racks F, as set forth.
2, The crushing roller or weight C, provided
with a circular lower face and .a straight up-
per side, said upper side being ridged and
provided with a curb or raised flange, O, in
combination with the box M, substantially as
and for the purpose desecribed.
In witness whereof 1 have hereunto set my
hand and seal. '
ALLEN OLIVER.
Witnesses:
Orwyn T. STACY,
GEo. H. STRONG,
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